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CLAIMS 

1 . An in-mold decorating sheet having high three; 

dimensional workability for use Jja---'--'a^anirra<;t method/of 
an in-mold decorated artic>d", the method comprising: s^^ting 
an in-mold decorating y^eet into a mold _ , f o^/ in-mold 

decorating sheet . inaction-molding; after clarfipin^ the mold, 
injecting molding^ resin -(■itrr^and allowing the/molding resin 
to be cooled an6 solidified, by which entire^ or part of the 
in-mold decorating sheet is integrally bojraed to a surface of 
the molding/resin, wherein 

:he in-mold decorating shefet (3> 15> — comprises 
at least /a substrate sheet — 6^4* and a backing sheet " (33, * 
^&^T7* e^^ibits a colored st^te, and has the following 
characteristic values : 

(1) when a tensXle test is carried out with a 10 
mm widq test specimen the in-mold decorating sheet fixed 
between! a pair of chvfcks at a chuck-to-chuck distance of 5 
mm, by Applying a /oad at a constant rate of 500 mm/min to 
one end\of the tfest specimen under an ambient temperature 



conditiom 
tensile loJ 



25 



94 C, the test specimen exhibits 
it break of not less than 23 gf; 

the in-mold decorating sheet cjaf^nges m 
propertie/ due\to heat within a temperature ^^nqe of 40 - 
200°C; afrid when a\t;^nsile test is carriedr^ out with a 10 mm 
wide t^st specimen of i"-t= ^ i , n-mQ 4-rr'cif:^rr>ra1- -i ng sheet fixed 
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between a pair of chucks at a ^^stTtlck-to-chuck dis\ 
mm, by applying a load o*^ 20 gf at a constant rate\ o^ 500 
mm/min to one end c>£ the test specimen under an/^ ambient 
temperature condition within a range from the yxemperature 
of property clyfrige to a temperature at whle^h the in-mold 
decorating shfeet is thermally decomposed, /xhe test specimen 
exhibits a/ tensile -elongation at bre^ of not less than 
130%. 

2 . / The in-mold decorating ^eet according to Claim^l-T 

whereii^ the manufacturing meth6d of the in-mold decorated 
artic/e comprises: after worJj^ng the in-mold decorating sheet 
into/ a three-dimensional C26nf iguration, removing portions of 



the 



triiming process; th^ setting the in-mold decorating sheet 



into 
mold 
to 
the 



in-mold decorating /sheet unnecessary for decorating by 



the mold f or /inj ection-molding; and after clamping the 
injecting ^molding resin and allowing the molding resin 
id s^olidified, by which the entirety or part of 
decojrating sheet is integrally bonded to/^he 



surfa(3e Q/£ the molding resin, and wherein when tensile 
test is^carried. out with a 10 mm wide test/^ecimen of the 
m-mo/a aeqorating sheet fixed betwe^^i^^a pair of chucks at 
a c5luck-to-cni!sJ$ distance of ^5.<ff!m, by applying a load at a 
co^istant rate of 500 mm/min to one end of the test specimen 
inder an ambient temperature condition of 25^*0, a product 
of Young's modulus and a cube of thickness of the in-mold 
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-&&-7^, wherein 
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decorating sheet measured at the„.J;:^j ^ - i It b — te-s^fe— not Jy^ss 
than 1 kgfmr^. 

3. An in-mold^/flecorating sheet according tg/ Cl^im 1 

pencil hardness value of Jzlne i^l-iuold 

decorating shee;fcf measured on one side thereof opposite to the 
side to be b9nded to the molding resin is 3B/^ 2H, 

4 . 5&1 in-mold decorating sheet ac96rding to Claim 3, 
wherein t^he substrate sheet is a film/ selected from among 
undrawn/ or lightly-drawn polyethylene terephthalate film, 
noncrystalline or low-crystalline cfolyester copolymer film, 
acrylic film, polycarbonate yilm, polypropylene 'film, 
polyl^utylene terephthalate /film, polystyrene film, 
pol^rethane film, ac^^^lonitrile butadiene-styrene 
copc^lymer film, nylon /ilm, polyvinyl chloride film, 

ric film, and cellul/se acetate film. 



flu 
5 
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An in-mold execrating sheet according t o ^ a^ ^o n e ^ ^ 
— '^^^^^i^i^'^^=^^^==^-^<^==~^, / wherein a thickness of the in-mold 
decorating sheet i^ not less than 250 |am, a thickness of the 
in-mold decorating sheet excluding thickness of the backing 
sheet is\not more than 200 jma, and color of the backing sheet 
is a dark coVor fall-ihg within the following ranges in the 
CIE1976 {L*a/b*) color system: 
9 < L* < 75 
-40 < a* < 40 
-60 < b* < 30. 
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6. An in-mold decorating sheet according to Claim 

wherein the backing sheet is a film selected from amg/fg 
acrylic film, undr^wfT or lightl>i^drawn polyethylene 
terephthalate f^^/ noncrystalline \r low-crys1:alline 
polyester copoZyn^er film, polypropylene \film, pp^Lyethylene 
film, polv^tyrene film, fluoric f^lm, /polybutylene 
terephtha^te film, methacryl-styrene / copolymer film, 
acrylon/trile butadiene-styrene copolymer film, 

polyc^bonate film, polyurethane /Tilm, nylon film, 
polyvinyl chloride .film, and nitrocellulose film..^^ ^ 

An in-mold decorating ^eet according to^ any ono 
*Qf /ciQimc — 3r Lu 'i; wherein matejTaal of the backing sheet is a 
m^erial which prevents vapoj?lzation and foaming. 



An in-mold decg^ating sheet according tc^ .ae^?^ — e^e- 
ri a.i.ms>' — 1 aXj 1^,^ wherein difference in shrinkage factor 



bbtween the substrat 
8/1000 

An in 



film and the backing sheet is 0^ 



shee 



irein the ^ubstrat 



:ing she 



cording to Claim 8, 
acrylic film and the 
ylene film containing olefin 
and filler jirgterial ^fO-ST^ 

decorating sheet according to Claim ^-r' 



IS a 



An in 

wherein when the olefin rubber is ethylene propylene rubber 
or /ethylene-propylene-diene terpolymer, its content is 20 - 
rSO parts by weight on the basis of 100 parts by weight of 
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propylene resin, 

11- An in-mold decorating sheet according to Claim y^,^ 

wherein when the filler material is talc, its contentyls 5 
- 20 parts by weight on the ba^-drsof 100 parls^ by weight of 
propylene resin. ^ 
12 . An in-mold ^^corating sheet according to^ a*iy — one '"' 

C ' l ' aiiLL^'' 1 -^- to^ I 'j. fjfjherein a pattern layer y f2y 3^) is formed 
between the subst;/ate sheet and the backing sfieet. 
13. A meythod for manufacturing/ an im-mold decorating 

sheet, wheredn when the patterj;ar lay^ of the in-mold 
decorating ySheet defined in Cla^im 12 is formed, a carrier, 
sheet whoyse dimensional ct^nge rate under an ambient 
temperature of 90 °C is \o^thin 0.6% is laminated on the 
substrate sheet, and t^e pattern layer is formed on a 
surface / pf the sul^trate sheet or the backing sheet 
opposite 
14 . 

sheet, 
decorat: 

formed o\i/ a carrier sheet whose dimep^onal change rate 
under apif Hjnbient temperature of,.^9l5°C is within 0.6%, and 
there^ter tn^^-^sja bstr_a Jjs---'-gtre is laminated on the pattern 



to the cai;cier sheet 

/ 

A method for manufacturing an in-mold decor;^ing 
whereipf when the pattern layer of the^^ in-mold 
eet defined in Claim V2^f^ the pa^^tern layer is 

dimei 



laye/r side and further the carrier sheet is separated and 
reitioved so that the pattern layer is formed on a surface of 
25 1/ne substrate sheet or the backing sheet. 



89 



5 



111 10 



15 



20 



15. A method for manufacturing an in-mold decoratj/iig 

sheet according to Claim V3,^S ^ "'M*, wherein the carrier/sheet 
is a biaxially oriented polyester film or a y&iaxially 
oriented polypropylene film, 
16. 



ng to^ at^i — one " 



An in-mold deop^r^fing sheet ac 
^ — CI - Qimq» 1 — 3>5;jr^wherein a second pat^ejrn layer 4 f GQ i^ is 
formed betweep/the backing sheet and th6 patftern layer 
17. in-mold decorating she^ according to Claim J^6-f 

wherein/ the substrate sheet yas madje from an easily 
vapoi/izable, foamable material, and the second pattern 
layer is made from a mate^xial that prevents vaporization 
I'hd foaming 

^18. An in-mold dfecorating sheet according to Claim 17,, 

wherein the second /pattern layer -^6^ is made from 
selected from amcmg polyethylene resin, polyg^E^pyiene resin, 
styrene resin^/ f ire-retardant ABS re^g^rf; and thermoplastic 
polybutadiei>e resin 
19. 

? ajms i fe© 3r€^^ wherein the backing sheet is a 



one 



in-mold decqj>dxing sheet according t ^^^ 9^^ on% ^ 



.amin>ation ot plurality of sheets and a difference in 
shr;^ftJ^iFg'^''^^actor between the substrate sheet and the 
Lrthest backing sheet from the substrate sheet is 0/1000 - 
8/1000. 

20. An in-mold decorating sheet according to Claim^LS-T" 

wherein the backing sheet is formed from a plurality of 
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IS an 
opylene film 
efin rubber and/or 




polypropylene film layers, 
acrylic film, and at 1 
layer from the acryli 
filler material 
21. An in-mo/d 

comprising: sett 
in-mold decorat 
Hr^^ — aftd^ — Claimo 



article formed bv^^.a-'method 
mold for inj ecJ^iTon-molding the 

^ " Claimj — i — b©^ 
^fter clamping the mold, 
allowing the molding resin to 



injecting mol 

be cooled ^a^nd sd^iidi-fied, by which the entirety or part of 
the in^^old decorating sheet is integrally . bonded to the 
surface of the molding resin. 



